Abstract
Introduction
Quaternization of six-membered heteroaromatic compounds has been carried out with a wide range of alkylation agents. [1] [2] [3] [4] [5] [6] [7] [8] [9] Several N-phenacylpyridinium halides have been the focus of a great deal of attention. [10] [11] [12] [13] [14] [15] Acidic hydrogens of the N + -CH 2 group are easily exchangeable for deuterium in D 2 O and can be converted into highly reactive ylides. 16 Pyridines with α-substituents usually are slightly less reactive, which is probably caused by steric factors. In this work we describe the reactions of 2-NH 2 -and 2-NHMe-pyridines with 3-halogenopropionic acids using the procedure developed by Kröhnke et al. 17 and analyze structures of the compounds obtained.
Results and Discussion
Quaternization of 2-NHMe-pyridine with 3-bromopropionic acids gave 1-Me-2-oxopyrido [2,1b] [3, 4] dihydro-pyrimidinium bromide (1), which does not react with propylene oxide (Scheme 2). Both 1 H and
13
C NMR spectra of 1 are typical for pure compound and suggests that in solution it exists in a cyclic structure. The νC=O band at 1714 cm -1 and the lack of the νNH band above 2000 cm -1 in the IR spectrum confirm the cyclic structure of 1. Additionally the 1 H Conversion of 3 with propylene oxide into 3-(2-amino-pyridinium)-propionate (4) confirmed an equilibrium 2 3 (Scheme 3). Propylene oxide was used to abstract hydrochloride from betaine hydrochlorides. 23, 24 Mechanism of this reaction is probably similar to the reaction of propylene oxide with aqueous hydrochloric acid. 25 Carboxylic acids, and probably amides, are less reactive with oxiranes and require catalyst. 26, 27 Figure 3 . Conformers a and b have, respectively, very similar energy, slightly different dipole moments, but the opposite sign of the N(5)-C(4)-C(3)-C(2) dihedral angle. The energy barrier between a and b cations, calculated by the PM3 method using the B3LYP/6-31G(d,p) geometries, is 4.9 and 1.7 kcal/mol for 1 and 2, respectively (Figure 4) . (C(7)), 154.7 (C(2)), 114.5 (C(3)), 140.4 (C(4)), 115.9 (C(5)), 143.4 (C(6)), 178.5 (C(9)); FTIR: ν(COO) at 1696 cm -1 , ν(NH 2 + H 2 O) in 3500-2600 cm -1 region.
